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INTRODUCTION 


Thirty years ago Mexico started to build up its science and technology (S&T) system since S&T are 
important components of development. Several actions have taken place since : 


The body responsible for S&T, the National Council for Science and Technology 

(CONACYT), was created in the 70s. 

«A -human resources recruitment programme, at undergraduate level, has been in action 
since the 70s. Thousands of Mexicans have benefited from scholarships awarded by the 
government of Mexico and have obtained their degrees in countries such as the USA, the 
UK, Spain and France. 

* The National Researchers System (SNI) was founded in the 80s to motivate productive 
researchers through economic incentives. 

. Mexican postgraduate programmes were strengthened partly as a result of shortage in hard 


currency. 
° In the 90s competitive positions, especially at academic and government research centres, 
were opened for those trained abroad in order to prevent brain drain. 


1997 (2) 


Several studies have carried out bibliometric analysis of Mexican research, however, most of them 
have focused on the health sciences (3-5). While some counted publications, others have counted 
papers retrieved from the ISI databases. From these studies it is apparent that productivity has 
been concentrated in areas such as biomedical and clinical medicine research. 


Considering that"... a small number of journals account for the bulk of significant scientific results 
(6-7), a principle often referred to as Bradford Law (8) and that Bradford realised that the core 
literature for any given discipline was composed of fewer than 1,000 journals (9), an analysis of 
significant Mexican research remained to be carried out. 


\t would be expected that the number of significant papers produced in Mexico show some measure 
of the country’s productivity, and that the number of citations received in these papers give a 
measure of the country's international impact. Therefore, we aimed to identified significant health 
sciences research and to relate data on levels of research output, parent institution, geographic and 
discipline distributions, and citation impact. 


METHODS 


The primary data source were the |SI Long-term vs Short-term impact reports (10-11). These lists of 
the 200 journals with the highest cumulative impact, based on 15 years of data, take into account 
the fact that a journal's impact factor help to evaluate the relative importance of journals and 
ultimately the research that is published in them. A total of 153 joumal titles are health sciences- 
related. PubMed was accessed via the World Wide Web (http :/Awww.nim.nih.gov) and MEDLINE 
‘was searched on each health sciences-related joumal title with Mexico in the institution search field. 
We identified 1,025 papers authored by Mexicans or foreigners for the period 1990-1998 (for 
convenience, institutional affiliation was equated with Mexican nationality). 


In addition, we searched the printed edition of Science Citation Index (1990-1997) and the online 
version of Science Citation Index Expanded available in the Web of Science (1998-1999) in order to 
determine the number of cited papers and the number of citations each paper attracted. 


Both the papers retrieved from MEDLINE and those cited were grouped by category according to 
1S! Joumal Citation Reports. 


RESULTS 


Over the nine year period of this study there was little variation in he the level of research activity 
among Mexican scientists, with annual output running at approximately one hundred papers (Table 
1). When we looked at the editorial category of papers it became apparent that Mexican 
researchers mainly publish original research articles (Table 2). 


Table 1 Year 
Year No. papers 
1990 89 
1991 96 
1992 94 
1993 107 
1994 95 
1995 150 
1996 127 
1997 164 


Article 1015 
Review 9 
Letter 1 


Research output is, however, highly skewed, since more than 75% of the total publications were 
concentrated in Mexico City. Thirteen states produced less than 10 papers, without counting the 


zero producers (14 states) (Table 3). 


Itis clear from Table 4 that the majority of research is being carried out by academic institutions 
(76%), followed by the public health sector (20.7%). The remainder is spread out amongst private 
health and higher education institutions or intemational organisations (e.g. Pan American Health 


Organization). When we 


tum to the relationship between the output 


the Matthew effect. 


Table 3 Geographic distribution of papers 


State 
Mexico City 
Morelos 
Guanajuato 
Nuevo Leon 
Colima 
Jalisco 


No. 
769 
139 


eee env eeRaLOO 


% 
99.02 
0.88 
0.09 


Published in Mexico City or by academic centres, they 
may be the primary, but not necessarily the more efficient producers since they are influenced by 


% 
75.02 
13.56 

2.63 
1.56 
1.17 
1.07 
0.88 
0.88 
0.68 
0.58 
0.39 
0.39 
0.39 
0.19 
0.09 
0.09 
0.09 
0.09 


Zacetecas 1 0.09 
Unidentified i 0.09 


Table 4 Author's institutional affiliation 


Institution No. % 
Academic 778 75.90 
Goverment 212 20.69 
Academic, private 15 1.46 
Health, private 7 0.68 
Intemational organisations 5 0.49 
Research 3 03 
Research, private 2 0.19 
Other 3 03 


Mexican authors publish in a wide range of journals distributed across 6 countries, with the USA 
being the most important publishing country (Table 5) and also the country that trained most 
researchers. 


The scatter across journals is striking : 63% of the journals carried three or more articles. Mexican 
scientists published 1,025 significant papers in 124 journals distributed across 39 subfield 
categories where hot fields such as Biochemistry & Molecular Biology and Neurosciences were the 
most active. 


Tal of tion of Ice jc Is 

Country No. % 
US 517 50.43 
Netherlands 240 23.41 
UK 119 11.61 
Germany 74 7.22 
Ireland 66 6.44 
Switzerland Re 0.88 


The quality of Mexico's research effort was also gauged using weighted output measures since the 
publication counts may also say something regarding activity. 


In addition we also combined one partial indicator with citation counts and the relative quality of 
source journals became apparent. In terms of the significant journals’ impact factor, 82.3% of the 
papers were published in journals with impact factors ranging from 20 to 40 (Table 6). 


The 854 papers, out of 1,025 (i.e. 171 were uncited), that were retrieved from MEDLINE attracted 
8,625 citations. Disciplines such as Biochemistry & Molecular Biology and Neurosciences were the 
most cited as well as the fields that published most of the papers. However, citations per paper 


were higher in Medicine, General and Internal ; Rheumatology ; Multidisciplinary Sciences, and 
Haematology (Table 7) 


Table 6 Im rod 


IF No.papers 
20-40 844 
40-60 143 
60-80 23 
80-100 12 
>100 3: 


Brain, Neuroscience Letters, Joumal of Bacteriology, and American Journal of Physiology were 
among the journals that attracted the highest number of citations (Table 8) and published the 
largest number of highly cited papers (Table 9). 


7 The 

Rank Disciplines Papers Citations Citations per 

paper 
1 Biochem & Mol Biol 258 2221 86 
2 Neurosciences 184 1857 10.09 
3 Physiology 41 489 11.92 
4 Microbiology 46 469 10.19 
5 Pharmacol & Pharmacy 44 361 8.20 
6 Medicine Gen & Internal 11 352 32 
re Medicine Res & Exp 35 286 8.17 
8 Multidisc Sciences 12 255 21.25 
9 Endocrinol & Metabolism 28 239 8.53 
10 Virology 14 202 14.43 
1 Biotechnol & Applied Micro 12 164 13.66 
12 Rheumatology 6 165 25.83 
13 Immunology 17 130 7.65 
14 Peripheral Vasc Diseases 7 125 7.35 
15 Oncology 6 118 19.66 
16 Public, Environ 6 114 19 
ie Infectious Diseases 6 98 16.33 
18 Nutrition & Dietetics 8 94 11.7 


Haematology 

Cell Biology 
Paediatrics 

Clin Neurology 
Develop Biology 
Cardiac & Cardiovasc 
Plant Sciences: 
Gastroenterol &Hepato! 
Respiratory System 
Obtetrics & Gynaecol 
Biology 

Reprod Biology 
Radiology 

Psychiatry 

Biophysics 

Medical Lab 
Pathology 
Anaesthesiology 
Urology & Nephrology 
Surgery 

Genetics &Heredity 


Journal 
Brain Res 
J Bacteriol 


Neurosci Letters 
Am J Physiol 
Biochim Biophys 
Acta 
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On the other hand, if". . . to be an uncited scientist is no cause for shame" (20), Mexican 
researchers conform to the norm : the papers published in high-impact joumals have a greater 
chance of attracting citations than those published in lower-impact joumals. It should be taken into 
account that given the number of uncited papers in our sample (N=171 out of 1,025), their 
performance is similar to that of the most prolific scientist whose papers are heavily cited, less cited 
or uncited. 


The papers of the most cited authors in our study do not constitute what Garfield calls citation 
classic (21), however, the future research activity of the top researchers should be traced. 


Although health sciences research has been criticised for its gender bias (22) in this paper we did 
not identified female researchers due to limitations of the databases (e.g. use of initials). In the near 
future, however, a study of the performance of women in these sciences should be attempted. 


Our findings suggest that : 


* — Scientific expertise in Mexico is strongly clustered in a few institutions in and around Mexico 
City. 

* Mexican authors have evidently been successful at targeting high-impact joumals. 

* Mexican institutions, though possible peripheral to intemational scientific communities in 
terms of funding, manage to participate in the worldwide research effort. 


Our conclusions are based on the assumption that journal impact factors are correlated with 
accumulated productivity and that the number of citations is related to the visibility of a given 
contribution. Nevertheless, a substantial part of the scientific enterprise remains irrelevant in terms 
of urgent health needs of Mexican society, i.e. the internal brain drain. 
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